Background: Older adults are disproportionately affected by hypertension, which is an established risk factor for cardiovascular disease. Little attention has been focused on hypertension and associated factors among older adults in Africa. Therefore, this study aimed to investigate the prevalence and associated factors of hypertension in a national sample of older South Africans who participated in the Study of Global Ageing and Adults' Health (SAGE) in 2008. Methods: In 2008 we conducted a national, population-based, cross-sectional study of a sample of 3 840 subjects aged 50 years or older in South Africa. The questionnaire included socio-demographic characteristics, health variables, and anthropometric and blood pressure measurements. Results: The prevalence of hypertension in the sample population was 77.3% (male 74.4%, female 79.6%). The rates of awareness, treatment and control among the hypertensive participants were 38.1, 32.7 and 17.1%, respectively. The results of multivariate logistic regression analysis revealed that the prevalence of hypertension was associated with being in the Coloured population group, having had a stroke, being overweight or obese and having had five or more out-patients care visits in the past 12 months. Hypertension was inversely associated with current alcohol use. Conclusion: This study revealed high rates of hypertension among older adults (50 years and more) in South Africa, which puts them at risk for cardiovascular disease. The percentages of hypertensive subjects who were aware, treated and controlled were very low. These data underscore the urgent need to strengthen the public health education and blood pressure-monitoring systems to better manage hypertension among older adults in South Africa.
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Hypertension alone is the leading reason for attending primary care and is the most common diagnosis (13.1%) in South Africa. 2 In population-based surveys, high rates of hypertension were found among older adults in South Africa, 44.0-52.0% among men and 51.6-60.4% among women in 1998. 3 In other countries, in Dakar, Senegal, 65.4% of subjects had hypertension, 4 in urban Zimbabwe 72%. 5 In Malawi, Rwanda and Tanzania, hypertension was found in 41.0% of men and 36.6% of women. 6 In Costa Rica, 65% were hypertensive, 7 and 42.4% of women in Accra, Ghana had hypertension. 8 In Brazil, self-reported hypertension was 55%, 9 in rural China it was 57-64.9%, 10 and in another study in China it was 24.2-43.8%.
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In Turkey 71.2-82.2% of subjects had hypertension, 12 and in Taiwan 31.1-38.0%. 13 Various factors have been found to be associated with hypertension, including socio-demographics (older age, female gender, lower education level, lower household income), [13] [14] [15] [16] geolocality (urban residence), 17 other risk factors or behaviour, including stroke, 18 diabetes, 19, 20 higher body mass index (BMI), 5, 10, 13, 14 physical inactivity, 16, 22, 23 insufficient fruit and vegetable intake, 13, [23] [24] [25] smoking and drinking, 10, 16, 22 greater limitations on activities of daily living (ADLs) and instrumental activities of daily living (IADLs), 26 higher frequency of doctor visits, 4 and less social cohesion. 27 In general, it is estimated that in South Africa only 26% of men and 51% of women are aware of their hypertension. 1 Among older adults in Senegal, half of those suffering from high blood pressure were aware of their problem, and among the latter, 70% said they were on treatment. However, of these, only 17% had controlled arterial blood pressure. 4 Among rural older adults in China, the rates of awareness, treatment and control were very low (overall 35.2, 28.7 and 1.0%, respectively). 10 Few studies exist investigating hypertension among older adults in low-and middle-income countries. Yet, research studies 'demonstrate a clear evolution in the prevalence, awareness, treatment and control of hypertension during the ageing process'. 4 Therefore, this study aimed to investigate the prevalence and associated factors of hypertension in a national sample of older South Africans who participated in the Study of Global Ageing and Adults' Health (SAGE) in 2008.
Methods
We conducted a national, population-based, cross-sectional study with a sample of 3 840 subjects aged 50 years or older in South Africa in 2008. The SAGE sample design entailed a two-stage probability sample that yielded national and sub-national estimates to an acceptable precision at provincial level, by locality type (urban and rural) and population group (including black, Coloured, Indian or Asian, and white). The overall response rate among those aged 50 years or older was 60%. Blood pressure (systolic and diastolic) was measured three times on the right arm/wrist of the seated respondent using an automated recording device (OMRON R6 Wrist Blood Pressure Monitor, HEM-6000-E, Omron Healthcare Europe, BV, Hoofddorp and The Netherlands).
Out of three measurements, the average of the last two readings was used. In accordance with the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure, individuals with systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg and/or who reported the current use of antihypertensive medication were considered to be suffering from high blood pressure. 28 Awareness was defined as history of hypertension based on diagnosis by a healthcare provider. Treatment was defined as taking any medication or other treatment for hypertension in the last two weeks prior to the survey, and control was defined as blood pressure < 140 and < 90 mmHg at the time of the survey.
Lifetime tobacco users were asked 'Do you currently use (smoke, sniff or chew) any tobacco products such as cigarettes, cigars, pipes, chewing tobacco or snuff?' The response options were 'Yes, daily', 'Yes, but not daily' and 'No, not at all'. Daily tobacco use was coded = 1, and not daily and not at all = 0. Social cohesion was measured with nine items, starting with the introduction 'How often in the last 12 months have you… e.g. attended any group, club, society, union or organisational meeting?' All nine items were summed to get a social cohesion index. Response options ranged from never = 1 to daily = 5. Cronbach alpha for the social cohesion index in this sample was 0.73.
Physical activity was measured using the General Physical Activity Questionnaire (GPAQ). The instrument gathers information on physical activity in three domains (activity at work, travel to and from places, and recreational activities), as well as time spent sitting. The questionnaire also assesses vigorous and moderate activities performed at work and for recreational activities. Information on the number of days a week spent on different activities, and time spent in a typical day for each activity was also recorded. 30 Cronbach alpha for the GPAQ in this sample was 0.77.
For physical activity, in addition to the total minutes of activity, the activity volume was also computed by weighting each type of activity by its energy requirement in metabolic equivalents (METs). One MET was defined as the energy cost of sitting quietly, and was equivalent to a caloric consumption of 1 kcal/kg/h. A MET-minute showed the total activity volume on a weekly basis, and was calculated by multiplying the time spent on each activity during a week by the MET-values of each level of activity. MET-values for different levels of activities were set as 4 MET for moderate intensity physical activity, 8 MET for vigorous physical activity, and 4 MET for transport-related walking or cycling.
The total physical activity for GPAQ2 was calculated as the sum of the total moderate, vigorous, and transport-related activities per week. The number of days and total physical activity MET-minutes per week were used to classify respondents into three categories of low, moderate and high level of physical activities. Less than 600 MET-minutes per week was classified as low physical activity. 30 Fruit and vegetable consumption was assessed with the questions 'How many servings of fruit do you eat on a typical day?' and 'How many servings of vegetables do you eat on a typical day?' Insufficient fruit and vegetable consumption was defined as less than five servings of fruits and/or vegetables a day.
Overall self-rated health status was based on respondents' assessment of their current health status on a five-point scale in response to the question: 'In general, how would you rate your health today?' Response categories were: very good, good, moderate, bad and very bad. Very good and good were grouped together and coded = 1, moderate = 2 and bad and very bad were grouped together and coded = 3.
Activity limitation (difficulty an individual may have in executing task or actions) was assessed with one item 'Overall in the last 30 days, how much difficulty did you have with work or household activities?' Response options ranged from 1 = none to 5 = extreme/cannot do. None were coded = 1, mild = 2, moderate = 3 and severe and extreme were grouped together and coded = 4.
Finally, participants were asked about a list of chronic and other conditions they had been diagnosed with, including diabetes, hypertension, stroke, angina and arthritis. Of participants who responded to having been diagnosed with hypertension, the question was asked, 'Have you been taking any medication or other treatment for it during the last two weeks?' Other treatment might include a weight-loss programme or change in eating habits.
Attendance at out-patient care was assessed with the question, 'Over the last 12 months, did you receive ant healthcare not including an overnight stay in hospital or long-term care facility?' Of those who indicated 'yes' they had to report the number of times they had received healthcare or consultation in the last 12 months. Frequency of attendance at out-patient care was grouped into none = 0, one to four = 2, five or more = 3.
To estimate economic or wealth status, a random-effects probit model was used to identify indicator-specific thresholds that represent the point on the wealth scale above which a household is more likely to own a particular asset than not. This enabled an estimation of an asset ladder. These estimates of thresholds, combined with actual assets observed to be owned for any given household, were used to produce an estimate of household-level wealth status. This was used to create wealth quintiles. 31 Lowest and second-lowest wealth quintiles were grouped together as low = 1, the middle wealth quintile was medium = 2 and the fourth and highest wealth quintiles were grouped together as high = 3.
Statistical analysis
The data were entered using CSPro and analysed using STATA Version 10. The data were weighted using post-stratified individual probability weights based on the selection probability at each stage of selection. Individual weights were post-stratified by province, gender and age groups according to the 2009 medium mid-year population estimates from Statistics South Africa, available at: http://www.statssa.gov.za/publications/ P0302/P03022009.pdf.
Computed estimates and odds ratios were reported with 95% confidence intervals and a two-tailed p-value of 0.05 was used as the cut-off point for statistical significance. Associations between key outcomes of hypertension, and socio-demographic and health variables were evaluated calculating odds ratios (OR).
Multivariate logistic regression was used for evaluation of the impact of explanatory variables for key outcome of hypertension (binary dependent variable). All variables statistically significant at p < 0.05 in bivariate analyses were included in the multivariable models. In the analysis, weighted percentages were reported.
results
The total sample included 3 840 South African subjects 50 years or older, 44.1% were men and 55.9% were women. The most prevalent population group was black Africans (74%), and almost half (49.9%) were between 50 and 59 years old. The educational level of most participants (71.6%) was lower than secondary school education and almost two-thirds (64.9%) lived in an urban area.
A large group (72.4%) of older adults were overweight or obese, 20.4% were daily tobacco users, 4.0% had had a stroke, and 9.2% had diabetes. More than half (52.2%) engaged in low physical activity, two-thirds (67.7%) ate insufficient fruit and vegetables, and a small proportion (13.7%) were current alcohol users. A sizeable proportion (17.5%) rated their health status as bad or very bad, 10.7% reported severe or extreme activity limitation and 28.1% were out-patients five times or more. The prevalence rates of hypertension were 77.3% (male 74.4%, female 79.6%) ( Table 1) .
The results of the multivariate logistic regression analysis revealed that the prevalence of hypertension was associated with being in the Coloured population group, having had a stroke, being overweight and having had five or more out-patients care visits in the past 12 months. Prevalence of hypertension was inversely associated with current alcohol use (Table 2) .
Overall, 30.3% of older hypertensive people were aware of their diagnosis, 24.8% of older hypertensives were taking treatment in the past two weeks to lower their blood pressure, and 48.8% of those who were taking antihypertensive treatment had their blood pressure controlled. Women, older age and more frequent out-patient visits in the past 12 months were associated with awareness of their hypertensive status and were taking treatment to lower their blood pressure in the past two weeks. However, there were no statistical differences in gender, age and out-patient visits among those who were taking antihypertensive treatment and had their blood pressure controlled. Of the total 2 841 hypertensive participants, 1 081 (38.1%) were aware of their hypertension, 985 (32.7%) were being treated, and 486 (17.1%) had their hypertension under controll (Table 3) .
discussion
The study found significant rates of hypertension of 77.3% (male 74.4%, female 79.6%) among older adults (50 years and older) in South Africa. These rates seemed to be higher than in a previous survey in South Africa (men 44.0-52.0% and women 51.6-60.4%) in 1998, 3 and similar to other studies such as in urban Senegal (65.4%), 4 urban Zimbabwe (72%), 5 and Turkey (71.2-82.2%). 12 The rates were higher than in a number of other countries including rural Malawi, Rwanda and Tanzania (36.6-41.0%), 6 Brazil (55%), 9 China (24.2-64.9%), 10, 11 and Taiwan (31.1-38.0%). 13 The study further found that regarding socio-demographics, with multivariate analysis, being in the Coloured population group was associated with higher rates of hypertension. This confirms previous studies in women. 3 Further initiatives are required to address the high rate of hypertension in this population group. Unlike in other studies, [13] [14] [15] 17 this study did not find any effect of gender, age, level of education and geolocality on hypertensive status.
In terms of health variables, this study was in agreement with other studies, 4, 10, 13, 14, 18, 31 that having had a stroke, being overweight and having had more out-patients care visits in the past 12 months were associated with hypertension. Unlike some other studies, 10,13,21,23-25,33 this study did not find insufficient fruit and vegetable intake, smoking, being physically inactive and having more limitations in activities of daily living to be associated with hypertension. The finding that current alcohol use was protective for hypertension in this study may be in line with some previous studies where light-to-moderate alcohol consumption decreased hypertension risk in women and increased the risk in men. 21 The rates of awareness, treatment and control among the hypertensive participants in the present study (38.1, 32.7 and 17.1%, respectively) were as low as in some studies in rural China (35.2, 28.7 and 1.0%), 10 Senegal (49.5, 37.0 and 5.7%), 4 and Italy (65.6, 59.5 and 10.5%). 18 They were however lower than in studies in Costa Rica (74.9% aware and more than half controlled) 7 and in the USA (74% aware and 51.6% controlled among men and 37% controlled among women). 34 As found in some other studies, in this study, women were more frequently aware of their hypertension and more frequently treated. 7, 35 They were not significantly more frequently controlled than men, though, as found in other studies. 7, 36 In the group of individuals who were unaware of their hypertension, it may have been because of multiple factors, such as never having been screened for hypertension, having been previously diagnosed but had forgotten the diagnosis, the medical provider had not considered their blood pressure levels to be sufficiently elevated to warrant the diagnosis, or had had inadequate health education and limited access to healthcare services. 9, 35 Therefore, more efforts, such as public health education and a blood pressuremonitoring system should be included for the older age group, 
Limitations of the study
This study had several limitations. Firstly, the self-report of health variables such as tobacco or alcohol use should be interpreted with caution; it is possible that respondents under-reported, especially females. As in many studies, arterial blood pressure was measured three times during a single session (two hours), which may have led to an overestimation of the prevalence of hypertension. In addition, the awareness and treatment rate of hypertension was solely assessed by individual self-report. Furthermore, this study was based on data collected in a crosssectional survey. We cannot, therefore, ascribe causality to any of the associated factors in the study.
Conclusion
This study revealed high rates of hypertension among older adults (50 years and more) in South Africa, which put them at risk for cardiovascular disease. The percentages of hypertensives who were aware of, treated for and controlled were very low. These data underscore the urgent need to strengthen the public health education and blood pressure-monitoring systems to better manage hypertension among older adults in South Africa. Community healthcare workers in their new role in South Africa could screen for hypertension among older adults using a primary care 'high-risk' approach once every two years. This screening process would enable the health system to identify and cater for the needs of this vulnerable population group.
…continued from page 65 reference to the alternative classification scheme of the European Society of Cardiology. 11 In the latter scheme, cardiomyopathy is regarded as a structural and functional abnormality of the myocardium that is not due to hypertension, coronary artery disease, valvular heart disease, pericardial disease, or congenital heart disease. Furthermore, cardiomyopathy is sub-classified into familial/genetic or non-familial/non-genetic types.
I have found that the European Society of Cardiology classification lends itself well to the clinical evaluation of patients with unexplained heart failure in the African setting. 12, 13 It would be of interest to know the opinion of the authors and that of the Pan-African Society of Cardiology (as suggested by the authors) on the utility of the European classification of cardiomyopathy compared to the version of the American Heart Association in the African environment.
Finally, the authors make a case for a new and unique classification of myocardial disorders for Africa. It is not clear why Africans should be an exception to other populations of the world. We have shown previously that while the burden of disease may be higher for certain forms of cardiomyopathy in Africa, the pathophysiological features of the cardiomyopathies are likely to be the same in all continental populations. 13, 14 Therefore, the aspiration of the Pan-African Society of Cardiology should probably be to contribute to the development of a universal classification of cardiomyopathy for all people in the world, possibly under the auspices of the World Health Organisation or the World Heart Federation.
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